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By tentatively estimating the threshold response of a television
system from stellar observations, the authors show that the use of a
highly sensitive television system allows the registration of radio emis-
sion from stars of 20 to 21® by means of an average-size telescope and
an exposure time from a few seconds to one minute. This is close to the
theoretical limit of observations of light fluxes of limit small values.

Therefore, the use of television method opens broad possibilities for

the observation of fast processes in stars. ((’)mﬂ)

*
» *

Light fluxes of limit small values must be measured against the nig
night sky emission background for the orservation of weakest stars, To
achieve such measurements it is necessary to have a light receiver with a
hirh quantum yield. These requirements are to a significant extent satisfied
by a television system worked out especially for the measurement of weak
light fluxes [1] and utilized with an a:- ditional brightness intensifier
[2]). The experiment for determining the threshold rcsponse of that system
by stellar observations was conducted at the Crimean Astrophysical Observa-
tory of the USSR Acadey of Sciences, using an MTM=500 telescope (D= 500 mm,

F =6,5m, optical transmission factor near 0.3).

¢ OPYT OTSENKI POROGOVQOY CHUVSTVITEL'IOSTI TELEVIZIONNOY SISTEMY PO NABLYU~
DENIYAM ZVEZD, ) *




For this telescope, the number of quanta of light, originating from a

star of marnitude m, of spectral class G2 during the time t, will,

according to [3], be determined by the expressions

B* =2.2 - 107

- OJim

(1)

The flux of quanta from sky background, originating from an area

equal in size to star image (3" or O.1lmm in the focal plane of the tele-

scope) at sky background brightness ngy = 222,0 from a square second, is

Ng = 36t. (2)
Tronsforming the equation (1), we shall obtain the dependence
m=2,5(logt— logN* +9,3). (3
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Fig., 1. - Dependence of maximum detect-
avle numher of quanta of object I\I*min
(curves 1 and 1') and of the =
contrast K (curves 2 and 2') on the
number of quanta of background emis=~
sion Ng . The solid curves 1 and 2 are
for an ideal receiver with & = 0,13
the dashed curves 1l' and 2' indicate
the experimental results.

Fige 2. -Dependence of the pene-
tration factor of the MTM=500
telescope on the exposure time,
The solid line corresponds to
an ideal receiver with & =0,1;
the dashed line described the
experimental results,

As is well known, during observations of limit weak stars, the

number of emission gquanta N* of the star and fo of the sky background

from an area equal to star image dimension, are close in magnitude. It



was shown by E. S, Ratner [4], that in that case the smallest number of
signal quenta N ;, , registered with a probability of detection p = 0.5k,

is sufficiently well estimated by the expression

Now =4 + 70,75 + 2Ny. (4)
Assuning the quantum yield of the receiver equal to & and

Now = Nmin » We have:

Num= [1+ 70,75+ 2eNg] / e. (5)

We plotted in Fig.l the curves, characterizing the threshold
response (curve 1) and the minimum contrast then registered K = W*y;, /N,
(curve 2) for an ideal light receiver with a quantum yield & = 0,1 ( the
receiver has an amplification sufficient for the registeringof every effect-
ively absorbed quantum, while their proper noises are neglectingly small
by comparison with the fluctuations of measured radiation).

Substituting the values of N* deternined by the expression (5)

in !
taking into account (2), into the deper?glence (3), we shall obtain the values
of the theoretical penetration factor of the telescope for various values

of t (s0l1id curve in Fir, 2).

In order to determine the true threshold of response of the recei-
ving device and of the penetration factor of the telescope with a televi-
sion system, nearly 20 television photographs of M3 clusters in a regime
of continual readout and accumulation of information (storage time 0,3 sec)
were obtained on 18 February 1964, The results of observations are brought
out in Table 1 and plotted gravhically

*
in the form of dashed lines in Figs 1 IABLE 1

and 2. § N stgﬁg magn. If;m:,i:nh Colr?r.
It may be seen from the b SoRtIn. [RCCI | N*,in %

graphs, that the threshold response S\*’\ readout gg@%ﬁgg‘

of the television system is near the

calculated one. Thus, at t = & sec b 20'02 ZQ'Om 80 55

it is worse than the theoretical 16 20'2m 20'7: 220 4o

only by O.Sm; at the same time, 60 20,9 4 21:1 230 25

. o * For a television photo we understand
h i -
the registered stars have a 35 con by ex posure the time, during which the

trast relative to the sky background. regn.s ered light flux is incident on
the receiver photocathode.



The results of the conducted experiments show that the applica-
tion of a high-sensitivity television system allows to register the
emission from stars of 20" — 21® magnitude with the aid of an average-
size telescope and with exposure time from a few seconds to one minute.
This brings us close to the theoretecial limit of detection of limit
snall fluxes of light.

Thus, the apvlication of the television method opens broad per
pectives for the observation of fast processes in stars, which is of

izportance during studies of nonstationary stars.
x5 THE END wxx»

Crimean .\strophysical Observatory Manuscript received on
of the 24 November 1964
USSR Academy of Sciences
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